Altered structural connectome in adolescent socially isolated mice.
Social experience is essential for adolescent development and plasticity of social animals. Deprivation of the experience by social isolation impairs white matter microstructures in the prefrontal cortex. However, the effect of social isolation may involve highly distributed brain networks, and therefore cannot be fully explained by a change of a single region. Here, we compared the connectomes of adolescent socially-isolated mice and normal-housed controls via diffusion magnetic resonance imaging. The isolated mice displayed an abnormal connectome, characterized by an increase in degree and reductions in measures such as modularity, small-worldness, and betweenness. The increase in degree was most evident in the dorsolateral orbitofrontal cortex, entorhinal cortex, and perirhinal cortex. In a connection-wise comparison, we revealed that most of the abnormal edges were inter-modular and inter-hemispheric connections of the dorsolateral orbitofrontal cortex. Further tractography-based analyses and histological examinations revealed microstructural changes in the forceps minor and lateral-cortical tracts that were associated with the dorsolateral orbitofrontal cortex. These changes of connectomes were correlated with fear memory deficits and hyper-locomotion activities induced by social isolation. Considering the key role of the orbitofrontal cortex in social behaviors, adolescent social isolation may primarily disrupt the orbitofrontal cortex and its neural pathways thereby contributing to an abnormal structural connectome.